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DISCUSSION 



The claims have been amended to more particularly point out and clearly 

define wnai Applicants consider to oe tneir invention Component E has been 

entered in Claim 1 to indicate that an amount of a solid matenai with a certain 

coeffjcient of friction is included in the composition vvhich is useful for the process. 

Applicants respectfully submit that the claims as amended are neither taught nor 

suggested by the pnor art reference Cited by the Examiner, 

Claims 1-20 stand rejected under 35 U S,C, 102(b) as anticipated byor. in the 

alternative, under 35 U.S C 103(a) as obvious over Linden et al (U S. 5,298.289). 

Applicants respectfully submit that tmdert et al neither teaches nor suggests the 

present invention- 
Applicants have perused the teachings of Lindert et al and cannot find any 

reference to including in the composition as solid material vyth a coefficient of friction 

not higher than 0.35. Applicants therefore respectfully submit that Lindert et al neither 

teaches nor suggests the invention as presently claimed. 

tn view of the amendments entered into the claims and the above discussion. 

Applicants respectfully submit that the application is in condition for allowance and 

favorable consideration is requested. 

An Annex showing the changes made to the claims is enclosed. 



Respectfully submitted. 




Daniel S. Ortiz C 
(Reg. No. 25,123) 
Attorney for Applicants 
(610) 278-4934 



Henkei Corporation 
Law Department 

2500 Renaissance Boulevard, Suite 200 
Gulph Mills. PA 19406 
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ANNEX 

1 (amenaea) [A] Tne process for forming over a metal surface an adherent solid 
coating tnat imparts to the metal surface after coating at least one of the following 
Changes- (i) protecting the surface as treated, without any additional coating, from 
corrosion more effectively than does the absence of any coating, (n) improving the 
adhesion of a SuDsequently applied coating, compared to the adhesion that would be 
achieved between the same subsequently applied coating and the uncoated metallic 
surface: and (iii) allowing the treated metallic surface to be satisfactorily cold-worKed 
without the need for any liquid organic lubricant under conditions where the metal 
surface if not coated can not be satisfactorily cold-worKed without use of an organic liquid 
lubricant, said process comprising operations of: (I) coating said metal surface with a 
layer of an aqueous liquid composition comprising water and: 

(A) a concentration of a component of dissolved phosphorus-containing anions; 

(B) a concentration of a dissolved component selected from the group consisting of 
simple and complex anions containing fluorine atoms; 

(C) a concentration of a component consisting of dissolved, dispersed, or both 
dissolved and dispersed materials (a), (p), or both (a) and (P). wherein. 

(a) consists of polymer molecules each of which has at least one unit conform- 
ing to the immediately following general formula (ii): 




R2 R3 

wherein' 

each of through R"* is selected, independently of each other and 
independently from one molecule of the component to another and from 
one to another unit conforming to this formula when there is more than 
one Such unit in a single polymer molecule, from the group consisting of 
a hydrogen moiety, an aiKyl moiety with from 1 to 5 carbon atoms, and an 
aryl moiety with from 6 to 18 carbon atoms; 
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each of Y' through is selected, independemly. except as noted further 
below, of each other and independently from one molecule of the com- 
ponent to another and from one to another unit of any polymer molecule 
conforming to this fonnula when there is more than one such unit m a 
single polymer molecule from the group consisting of. a hydrogen moiety; 
a -CMzCl moiety; an alKyl moiety with from 1 to 18 cartson atoms, an aryi 
moiety with from 6 to 18 carbon atoms, a moiety conforming to the 
general formula -CR^'R^'OR^r where each of R^^ through R'" is selected 
from the group consisting of a hydrogen moiety, an aikyi moiety, an aryl 
moiety, a hydroxyalKyi moiety, an ammoalKyi moiety, a mercaptoalKyl moi- 
ety, and a phosphoalKyi moiety, and a moiety 2 that conforms to one of 
the two immediately following general formulas- 

f f . 

C N or C N RS 

L \= la 

r6 ^ R6 



where each of R^ through R^ is selected, independently of each other 
and independently from one molecule of the component to another 
and from one to another unit conforming to this formula when there is 
more than one such unit in a single polymer molecule, from the group 
consisting of a hydrogen moiety, an alKyi moiety, an aryl moiety, a hy- 
droxyalkyi moiety, an aminoalkyi moiety, a mercaptoalkyi moiety, and a 
phosphoaikyl moiety and R' is selected from the group consisting of a 
hydrogen moiety, an alky! moiety, an ary! moiety, a hydroxy or 
polyhydroxy alkyi moiety, an amino or polyammo alkyi moiety, a 
mercapto or polymercapto aikyl moiety, a phospho or polyphospho - 
alkyi moiety, an -O" moiety, and an -OH moiety. 

at least one of through Y^ m at least one unit of each selected polymer molecule 

Being a moiety 2 as above defined; and 

is selected, independently from one molecule of the component to 
another and from one to another unit conforming to this formula when 
there is more than one such unit in a single polymer molecule, from the 
group consisting of a hydrogen moiety, an acyl moiety, an acetyl moiety, 
a benzoyl moiety; a 3-ailyloxy-2-hydroxypropyl moiety; a 3-Benzyloxy-2- 
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hydroxypropyl moiety; a 3-butoxy-2-hyclroxypropyl moiety; a 3-alkytoxy-2- 
hydroxypropyl moiety; a 2-hydroxyoctyl moiety; a 2-hydroxyaiKyl moiety; 
a 2-nydroxy-2-phenyleihy| moiety; a 2-nydroxy-2-a)kylphenyiethyl moiety; 
a benzyl, meinyl, ethyl propyl, unsubstituted alKyl. or unsubstituted ally!, 
unsubstituted alKylbenzyl moiety: a halo or polyhalo alKyl. or halo or poly- 
halo aiKenyl moiety; a moiety derived from a condensation polymerization 
product of ethylene oxide, propylene oxide or a mixture thereof by de- 
leting one hydrogen atom therefrom: and a sodium, potassium, lithium, 
ammonium or substituted ammonium, or phosphonium or substituted 
phosphonium cation moiety, and 
(P) consists of polymer molecules each of which does not include a unit conform- 
ing to general formula (II) as given above but does include at least one unit corre- 
sponding to the immediately following general formula (ill). 



W2 




wherein. 

each Of R'° and R'' is selected, independently of each other and 
independently from one molecule of the component to another and from 
one to another unit conforming to this formula when there is more than 
one such unit in a single polymer molecule, from the group consisting of 
a hydrogen moiety. an alKyl moiety with from 1 to 5 carbon atoms, and an 
aryi moiety with from 6 to 18 carbon atoms; 

each of through is selected, independently of each other and inde- 
pendently from one molecule of the component to another and from one 
to another unit of any polymer molecule conforming to this formula when 
there is more than one such unit in a single polymer molecule, except as 
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noted furtner below, from me group consisting of a hydrogen moiety; a 
-CH2CI moiety; an alkyi moiety witn from 1 to 18 carDon atoms: an aryl 
moiety with from 6 to 1 8 carbon atoms, a moiety conforming to the gener- 
al formula ^CR'^R'''OR^\ where each of R^^ through R'^ is selected from 
the group consisting of a hydrogen moiety, an alKyl moiety, an aryl moiety, 
a hydroxyalKyI moiety, an aminoalKyI moiety, a mercaptoaikyi moiety, and 
a phosphoaikyi moiety: and a moiety Z as defined for material (a) above, 
at least one of through Y* in at least one unit of each selected polymer 
molecule being a moiety Z as above defined; and 
VV^ IS selected, independently from one molecule of the component to an- 
other and from one to another unit of any polymer molecule conforming 
to this fomiula when there is more than one such unit in a single polymer 
molecule, from the group consisting of a hydrogen moiety, an acyi moiety, 
an acet^ moiety, a benzoyl moiety; a 3-aiiyioxy-2-hydroxypropyl moiety; 
a 3-ben2:ytoxy-2-hydraxypropyi moiety; a 3'butoxy-2-hydroxypropyl 
moiety; a 3'alkyloxy-2-hydroxypropyl moiety; a 2-hydroxyoctyl moiety; a 
2-hydroxyalkyl moiety; a 2'hydroxy-2-phenylethyl moiety; a 2-hydroxy-2- 
alkylphenyietnyl moiety; a benzyl, methyl, ethyl, propyl, unsubstituted 
alkyI, unsubsiituted allyl, or unsubstituted aikyibenzyl moiety, a halo or 
polyhalo atkyl or halo or polyhalo aikenyl. moiety; a moiety derived fn^m 
a condensation polymerization product of ethylene oxide, propylene oxide 
or a mixture thereof by deleting one hydrogen atom therefrom; and a 
sodium, potassium, lithium, ammonium or substituted ammonium, or 
phosphonium or substituted phosphonium cation moiety 
the phrase "polymer molecule" in the above definitions of matenais (a) and (p) 
including any electncaily neutral molecule with a molecular weight of at least 300 
daitons; and 

(B) a concentration of a component of dissolved, stably dispersed, or both dissolved 
and stably dispersed film-forming molecules, said molecules not being part of any 
of immediately previously recited components (A) through (C), 

£gj a volume of a stable disperse^ sotia matenal. that in isolated form has a 
coefficient of static friction, measured between two pieces of the solid matenai 
itself or between the solid material and coid rolled steel, that is not greater than 
0 35, the solid matenal not being pan of anv components (A) through (P). 

ana (II) drying into place over the metal surface the non-voiatiie contents of the liquid 

layer formed in operation (ij. so as to form said solid coating. 
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2. (amenaed) [A] The process according to claim 1 , wherein: 

tne solid layer formed in operation {II) has a mass per unit area of the metal 
surface coated that is from about 0,2 to atiouX 10 grams per square meter 

either; 

component (B) mcludes at least one of the elements boron, silicon, 
titanium, zirconium, and hafnium in anions that also contain fluorine 
atoms, and me concentration, in a unit of moles per aqueous liquid com- 
position volume, of the total of the elements boron, silicon, titanium, zir- 
conium, and hafnium in the liquid composition from which a layer is 
formed in step (I) has a ratio to the concentration of phosphorus atoms 
that is stoichiometrically equivalent to the concentration of component (A) 
in said aqueous liquid composition, in the same unit as for component 
(B). that IS from about 0.03:1.0 to about 2.0:1.0; or 
component (B) does not include any of tne elements boron, silicon, 
titanium, zirconium and hafnium, and the the concentration in moies of 
fluorine atoms in the liquid composition from vvhich a layer is formed in 
step (t) has a ratio to tne concentration in moles of phosphorus atoms 
that is stojchiometricaiiy equivalent to the concentration of component (A) 
fo the same mass of the same liquid composition that is from about 
0.3:1.0 to about 7:1,0; 
in said aqueous hquid composition, tne concentration of component (C), in a unit 
of mass per aqueous liquid composition volume, has a ratio to the stoichiometric- 
ally equivalent concentration as H3PO4 of component (A), m the same unit as for 
component (C). that is from about 0,02:1.0 to about 2.0*1.0; 
in said aqueous liquid composition, the concentration of component (D), in a unit 
of mass per volume of the total liquid composition, has a ratio to the concentra- 
tion of component (A) m the same unit as for component (D) that is from about 
0.3:1.0 to about 15.1.0, and 

the liquid composition also contains a volume of a component (E) of stably dis- 
persed solid material thai m isolated form has a coefficient of static friction, mea- 
sured between two pieces of the solid material itself or between the solid material 
and cold rolled steel, that is not greater than 0.35. this solid material not being 
part of any of components (A) through (D). the volume of component (E) in said 
aqueous liquid composition being such that an equal volume of high density poly- 
ethylene has a mass with a ratio to the mass of component (D) present in the 
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same liquid composition that is from about 0.005:1,0 to aDout 0.40:1.0. 

3. (amended) [A] The process according to claim 2. wherein. 

component (A) was provided to the composition as onhophosphoric acid or at 
least one salt thereof, 

component (B) is selected from the group consisting of anions with one of the 
Chemical formulas BF4"\ SiFe"^ TiFe^', ZrFs"^. and HfFe"^, 
component (C) is selected from molecules of type (a) when. 

each of R- through R^ R'°. R'\ W\ and is a hydrogen atom moiety; 
each of through is a hydrogen atom moiety or a moiety Z; 
averaged over the entire content of component (C). each polymer mole- 
cule contains a numDer of units corresponding to general fonnuias (ll) as 
defined above that is from ahout 5 to about 50. 
averaged over the entire content of component (C), the number of 
moieties Z has a ratio to the number of aromatic nuclei that is from about 
0.20:1.0 to about 2,0-1.0; 

averaged over the entire content of component (C), the number of 
polyhydroxyl moieties Z, which are defined as those moieties Z in which 
at least R"" in the general formulas for moieties Z has (i) from 4 to 6 
carbon atoms and (ii) as many hydroxyl groups, each attached to a 
distinct one of the carbon atoms, as one Jess than the number of carbon 
atoms in the R'' moiety, has a ratio to the total number of moieties Z in the 
composition that is at least about 0.50:i .0; and 

is an alkyi moieiy with not more than 3 carbon atoms, 

4, (amended) [A] The process according to claim 3, wherein: 

the solid layer formed m operation (II) has a mass per unit area of the metal 
surface coated that is from about 0.80 to about 4.0 g/m^ 
component (B) includes at least one of the elements boron, silicon, titanium, zir- 
conium, and hafnium m anions that also contain fluonne atoms, and the concen- 
tration in a unit of moles per aqueous liquid composition volume of the total of the 
elements boron, silicon, titanium, zirconium, and hafnium m the hquid 
composition from which a layer is formed in step (I) has a ratio to the 
concentration of phosphorus atoms that is stoichiometrically equivalent to the 
concentration of component (A), in the same unit as for component (B), is from 
about 0.12:1.0 to about 0 401 0; 

in said aqueous liquid composition, the concentration of copaponeni (C), in a unit 
of mass per volume, has a ratio to the stoichiometrically equivalent concentration 
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as H3PO4 of component (A), in the same unit as for component (C), that is from 
aDOut 0.08: 1 .0 to atJOut 0.40: 1 .0; 

in said aqueous fiquid composition, the concentration of component (D), m a unit 
of mass per volume of the total liquid composition, has a ratio to the concenira* 
tion of component (A) in the same unit as for component (D) that is from about 
0.9:1.0 to about 4 0:1,0; and 

the liquid composition also contains a volume of component (E) of staDly dis- 
persed solid material that in isolated form has a coefficient of static fnction, mea- 
sured between two pieces of the solid material itself or between the solid matenai 
and cold rolled steeL that is not greater than 0.16. this solid matenai not being 
part of any of components (A) through (D), the volume of component (E) being 
Such that an equal volume of high density polyethylene has a mass with a ratio 
to the mass of component (D) present m the same liquid composition that is from 
aoout 0.025.1.0 to about 0.10:1,0. 

5. (amended) [A] The process according to claim 4. wherein- 

the solid layer formed in operation (II) has a mass per unit area of the metal 
surface coated that is from about 1.5 to about 2.5 g/m^: 
in said aqueous liquid composition, component (B) is hexaftuorotitanic acid, and 
its concentration in a unit of moles of titanium per volume of said tiquid 
composition has a ratio to the concentration of phosphorus atoms that is stoichio- 
metrjcally equivalent to the concentration of component (A), in the same unit as 
for component (S). that is from about 0.21 :1.0 to about 0.35.1.0; 
component (C) is selected from polymers of 4'Vinyl phenol to which have been 
grafted 2 moieiies from reaction of formaldehyde and N-methyl glucamme, and 
the concentration of component (C). m a untt of mass per volume, has a ratio to 
the stoichiometncally equivalent concentration as H3PO4 of component (A), in the 
same umt as for component (C). that is f-om about 0,14:1.0 to about 0.35:1.0; 
in said aqueous liquid composition, the concentration of component (D). in a unit 
of mass per volume of the total liquid composition, has a ratio to the concentra- 
tion of component (A) m the same unit as for component (D) that is from about 
1 5 1 .0 to about 2.9:1 .0; and 

component (E) is high desnsity polyethylene and has a mass with a ratio to the 
mass of component (D) present in the same liquid composition that is from about 
0.042:1.0 to about 0.10:1.0. 
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6 (amended) [A] The process for forming over a metal Surface an adherent solid 
coating that imparts to the metal surface after coating at least one of the following 
changes: (i) protecting th& surface as treated, without any additional coating, from 
corrosion more effeaively than does the absence of any coating: (n) improving the 
adhesion of a subsequently applied coating, compared to the adhesion that would be 
achieved between the same subsequently applied coating and the uncoated metallic 
surface; and (iii) allowing the treated metallic surface to be satisfactorily coid-worKed 
Without the need for any liquid organic lubncant under conditions where the metal 
surface if not coated can not be satisfactorily cold-worKed without use of an organic liquid 
lubncant. said process comprising operations of: (!) coating said metal Surface with a 
layer of an aqueous liquid composition that has been made oy mixing a first mass of 
water and: 

(A) a second mass of a water soluble source of phosphorus-containing anions; 

(B) a third mass of a source of water soluble anions selected from the group 
consisting of simple and complex anions containing fluorine atoms; 

(C) a fourth mass of a component consisting of matenals (a), (p), or both (a) and (p) 
wherein. 

(a) consists of polymer molecules each of which has at least one unit conform- 
ing to the immediately following general formula (ii) 




R2 R3 



wherein: 

each of through R'* is selected, independently of each other and 
independently from one molecule of the component to another and from 
one to another unit conforming to this formula when there is more than 
one such unit in a single polymer molecule, from the group consisting of 
a hydrogen motety. an alKyl moiety with from 1 to 5 carbon atoms, and an 
aryi moiety with from 6 to 18 carbon atoms, 
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each of through is selected, independently, except as noted further 
Deiow. of each other and independently from one nnotecule of the com- 
ponent to another and from one to another unit of any polymer molecule 
conforming to this formula when there is more than one such unit in a 
single polymer molecule from the group consisting of. a hydrogen motety; 
a -CH2C1 moiety: an aiKyl moiety with from l to 18 carbon atoms; an aryl 
moiety with from 6 to 18 carbon atoms; a moiety conforming to the 
general formula -CR^'R^^OR^\ where each of R^^ through R""* is selected 
from the group consisting of a hydrogen moiety, an alKyl moiety, an aryl 
moiety, a hydroxyalKyl moiety, an aminoaikyl moiety, a mercaptoaiKyI moi- 
ety, and a phosphoalkyl moiety; and a moiety Z that conforms to one of 
the two immediately following general formulas: 



I + 

Q or c N r8 



where each of R^ through R^ is selected, independently of each other and 
independently from one molecule of the component to another and from 
one to another unit conforming to this formula when there is more than 
one such unit in a single polymer molecule, from the group consisting of 
a hydrogen moiety, an aiKyl moiety, an aryl moiety, a hydroxyalkyi moiety, 
an aminoaiKyI moiety, a mercaptoalkyi moiety, and a phosphoalkyl moiety 
and R^ is selected from the group consisting of a hydrogen moiety. an 
alkyi moiety, an aryl moiety, a hydroxy or poiyhydroxy aikyl moiety, an 
amino or polyammo alkyI moieiy. a mercapto or polymercapro alkyI 
moiety, a phospho or polyphospho alkyI moiety, an -O" moiety, and an - 
OH moiety. 

at least one of through in at least one unit of each selected polymer 

molecule being a moiety 2 as above defined; and 

IS selected, independently from one molecule of the component to 
another and from one to another unit conforming to this formula when 
there is more man one such unit in a single polymer molecule, from the 
group consisting of a hydrogen moiety, an acyl moiety, an acetyl moiety, 
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a Denzoyl motety; a 3-ailyloxy^2-r)ydfoxy propyl mo*ety: a 3-ben2yloxy-2- 
nydroxypropyl moiety; a 3-butoxy-2'hyctroxypropyI moieiy, a 3-aikyloxy-2- 
nydroxypfopyi moiety: a 2-hydroxyoctyl moiety; a 2-hydroxyaiKyl moiety; 
a 2-hydroxy-2-phenyiethy! moiety; a 2-hydroxy-2-alKylphenylethyi moiety; 
a benzyl, methyl, etnyl, propyl, unsubstituted aiKyl. unsubstituted ailyl, or 
unsuDstituted alKylbenzyl moiety; a halo or poiyhalo aiKyi, or halo or poiy- 
halo alkenyj moiety, a moiety derived from a condensation poiymenzaiion 
product of ethylene oxide, propylene oxide or a mjxture thereof by de- 
leting one hydrogen atom therefrom: and a sodium, potassium, lithium, 
ammonium or substituted ammonium, or phosphonium or substituted 
phosphonium caiion moiety; and 
(P) consists of polymer molecules each of which does not include a unit confomn- 
ing to general formula (11) as given above but does include at least one unit corre- 
sponding to the immediately following general formula (III); 

w2 




wherein: 

each of R^^ and R^'' is selected, independently of each other and inde- 
pendently from one molecule of the component to another and from one 
to another unit conforming to this formula when there is more than one 
such unit in a single polymer molecule, from the group consisting of a hy- 
drogen motety. an alKyl moiety with from 1 to 5 carbon atoms, and an aryl 
moiety with from 6 to 18 carbon atoms; 

each of through is selected, independently of each other and inde- 
pendently from one molecule of the component to another and from one 
to another unit of any polymer molecule conforming to this formula when 
there is more than one such unit m a single polymer molecule, except as 
noted further below, from the group consisting of. a hydrogen moiety; a 
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-CH2C1 moiety; an alKyl moiety with from 1 to 18 carDon atoms, an aryl 
moiety witn from 6 to 1 8 carbon atoms, a moiety conforming to the gener- 
al fomnuia -CR'^R'^OR^'^, where each of R^^ through R" \s selected from 
the group consisting of a hydrogen moiety, an alky! moiety, an aryl moiety, 
a hydroxyaiKyl moieiy, an amlnoalKyt moiety, a mercaptoalKyi moiety, and 
a phosphoalkyi mojety; and a moiety 2 as defined for material (a) above, 
at least one of through in at least one unit of each selected polymer 
molecule being a moiety Z as above defined; and 

IS selected, independently from one molecule of the component to an- 
other and from one to another unit of any polymer molecule conforming 
to this formula when there is more than one SuCh umt in a single polymer 
molecule, from the group consisting of a hydrogen moieiy. an acyi moiety 
an acetyl moiety, a benzoyl moiety; a 3-a|]yloxy-2-hydroxypropyl moiety; 
a 3-ben2yloxy-2'hydroxypropyl moiety; a 3-butoxy-2-hydroxypropyl 
moiety; a 3-alkyloxy-2-hydroxypropyl moiety, a 2'hydroxyoctyt moiety; a 
2'hyaroxyaikyl moiety, a 2-hydroxy-2-phenylethyl moiety; a 2-hydroxy-2- 
alkylphenylethyl moiety: a benzyl, methyl, ethyl, propyl, unsubstituted 
alkyt, unsubstituted ailyJ. or unsubstituted aiKylbenzyl moiety; a halo or 
pQlyhalo alKyl. or halo or poiyhaio aiKenyl, moiety; a moiety derived from 
a condensation polymerization product of ethylene oxide, propylene oxide 
or a mixture thereof by deleting one hydrogen atom therefrom; and a 
sodium, potassium, lithium, ammonium or substituted ammonium, or 
phosphonium or substituted phosphonium cation moiety and 

(D) a fifth mass of a source of dissolved, stably dispersed, or both dissolved and 
stably dispersed film-forming molecules, said molecules not being part of any of 
immediately previously recited substances (A) through (C); 

(E) a volume of a stable dispersed solid matenal. that m isolated form has a 
coefficient of static fnction. measured between two pieces of the solid material 
itself or between the solia material and cold rolled steel that is not greater than 
0.35t the solid material not being cart of any components ^A) throuoh (D): 

and (II) drying into place over the metaf surface the non-volatile contents of the liquid 
layer formed in operation (I), so as to form said solid coating. 

7. (amended) [A] The process according to claim 6, vy^erem. 

the solid layer formed in operation (II) has a mass per unit area of the metal 
surface coated that is from about 0.2 to about 10 grams per square meter 

30 

Receivedfrom < 6102786548 > at 1019/02 11:26:41 AM [Eastern Dayliglit Time] 



09HDct-02 11:37 Froni-HENKEL CORPORATION PATENT OEPT, 6102786548 T-841 P. 33/38 F-912 



either: 

suDsiance (B) includes at least one of the elements boron, silicon, 
tttanjum. zirconium, and hafnium in anions mat also contain fluorine 
atoms, and the third mass contains a number of moles of the total of the 
elements boron, silicon, titanium, zirconium, and hafnium that has a ratio 
to the number of moles of phosphorus atoms in said liquid composition 
that is from about 0 03- 1 .0 to about 2.0:1 .0; or 
substance (B) does not include any of the elements boron, silicon, 
titanium, zirconium and hafnium, and the third mass contains a number 
of moles of fluorine atoms that has a ratio to the number of moles of 
phosphorus atoms cooBsponding to said second mass that is from about 
0-3:1. 0 to about 7:1.0- 
the fourth mass has a ratio to the sioichiometrically equivalent mass as H3PO4 
of the second mass that is from about 0.02:1.0 to about 2 O lO; 
the fifth mass has a ratio to the stoichiometric equivalent mass as H3PO4 of the 
second mass that is from about 0.31 0 to about 15:1.0; and 
the liquid composition also contains a volume of a component (E) of stably dis- 
persed solid material that in isolated form has a coeffjcient of static fnction, mea- 
sured between two pieces of the solid material itself or between the solid material 
and cold roiled steel, that is not greater than 0.35. this solid matenai not being 
part of any of components (A) through (D), the volume of component (E) being 
such that an equal volume of high desnsity polyethylene has a sixth mass with 
a ratio to said fifth mass that is from about 0.005:1 0 to about 0 40.1 .0. 

8. (amended) [A] Jhe process according to claim 7, v\*ierein: 

component (A) was provided to the composition as orthophosphonc acid or at 
least one salt thereof, 

component (B) is selected from the group consisting of anions with one of the 
Chemical formulas BFr'. SiFa"^ T\ff^. ZrFs"', and HfFe"^: 
component (C) is selected from molecules of type (a) when; 

each of through R^, R^^ R", w\ and is a hydrogen atom moiety; 
each of through V* is a hydrogen atom moiety or a moiety Z; 
averaged over the entire content of component (C), each polymer mole- 
cule contains a number of units corresponding to general formulas (|() as 
defined above that is from about 5 to about 50; 
averaged over the entire content of component (C), the number of 
moieties Z has a ratio to the number of aromatic nuclei that is from about 
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0.20:1.0 to about 2.0:1 0; 

averaged over the entire content of connponeni (C). me numDer of nnoie- 
tles Z in which R** in the general formulas for moieties Z has (i) from 4 to 
6, carbon atoms and (ii) as many hydroxyl groups, each attached to one 
of the carbon atoms, as one less than the number of carbon atoms in the 
moiety has a ratio to the total number of moieties Z in the compositjon 
that IS at least about 0 50:1.0; and 
R^ is an aiKyf moiety with not more than 3 carbon atoms. 

9. (amended) [A] The process according to claim 8, wherein: 

the solid layer formed in operation (II) has a mass per unit area of the metal 
Surface coated that is from about 0.80 to about 4.0 g/m^; 
component (3) includes at least one of the elements boron, silicon, titanium, zir- 
conium, and hafnium in anions that also contain fluorine atoms, and the concen- 
tration in a unit of moles per aqueous hquid composition volume of the total of the 
elements boron, silicon, titanium, zirconium, ana hafnium in the liquid 
composition from which a layer is formed in step (i) has a ratio to the 
concentration of phosphorus atoms that is sioichiometrically equivalent to the 
concentration of component (A), m the same unit as for component (B), is from 
about 0.12:1 .0 to about 0.40:1 0; 

in said aqueous liquid composition, the concentration of component (C), in a unit 
of mass per volume, has a ratio to the stoichiometrically equivalent concentration 
as H3PO4 of component (A), in the same unit as for component (C), that is from 
about 0.08- 1.0 to about 0.40:1.0; 

in said aqueous liquid composition, the concentration of component (D), in a unit 
of mass per volume of the total hquid composition, has a ratio to the concentra- 
tion of component (A) in the same unit as for component (D) that is from about 
0.9:1.0 to about 4,0; l.O; and 

the liquid composition also contains a volume of component (E) of stably dis- 
persed solid material that in isolated form has a coefficient of static friction, mea- 
sured between two pieces of the solid matenat itself or between the solid material 
and cold rolled steel, that is not greater than 0 16. this solid material not being 
part of any of components (A) through (D), the volume of component (E) being 
Such that an equal volume of high density polyethylene has a mass with a ratio 
to the mass of component (D) present in the same liquid composition that is from 
about 0.025: 1 .0 to about 0.10:1.0. 
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1 0 (amended) [A] The process according to claim 4, wherein; 

the solid layer formed in operation (II) has a mass per unit area of the metal 

surface coated that is from aDOut 1,5 to about 2.5 g/m^; 

component (B) is hexafluorotttamc acid, and said third mass contains a numDer 

of moles of titanium that has a ratio to the numoer of moles of phosphorus atoms 

that is stoichiometrically equivalent to the stoichiometrrc equivalent as H3PO4 of 

said second mass that is from about 0.21:1.0 to about 0.35:1.0; 

component (C) is selected from polymers of 4-vinyl phenol to which have been 

grafted Z moieties from reaaion of formaldehyde and N-meihyl giucamine, and 

said fourth mass has a ratio to the stoichiometric equivalent as H3PO4 of said 

second mass that is from about 0 14*1 0 to about 0.35:1.0; 

said fourth mass has a ratio to the stoichiometric equivalent as hzPOn of said 

second mass that is from about i.5:i.O to about 2.9:1.0; and 

component (E) is high desnsity polyethylene and said sixth mass has a ratio to 

said fifth mass that is from about 0.042-1 0 to about 0.10:1 .0. 

11. (twice amended) [A] Ihe primary maKe-up concentrate composition that is 
suitable for mixing with water and, optionally, one or more other materials to produce an 
aqueouS liquid working composition for use m a process according to claim 1, said 
pnmary maKe-up concentrate composition comprising vyater and 

an amount of component (A) that corresponds stoichiometrically to an amount 
of H3PO4 that constitutes at least about 20 % of ine total primary maKe-up 
concentrate; 

at least about 0.50 moles of one or more metal atoms or boron atoms associated 
with fluorine gtoms m an anion per Kilogram of the total pnmary maKe-up 
concentrate; [and] 

at least about 4.0 percent of component (C) as defined in claim 1 ; and 
the voiurne of component f E) in the aqueous liquid composition being such that 
an equal volume of high density poiyethYlene has a mass with a ratio of 
component (D) present In the liouid compositions that is from about 0.005:1 to 
about 0.40:1 . 

1 2 (amended) [A] The primary maKe-up concentrate according to claim 1 1 , wherein: 
the amount of component (AJ corresponds stoichiometrically to an amount of 
H3PO4 that constitutes at least about 24 % of the total primary make-up concen- 
trate; 

there is at least about 0,60 mole of one or more metal atoms or boron atoms 
associated with fluorine atoms in an anion per kilogram of the total primary nriaKe- 
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Up concentrate; and 

there is at least about 4.5 percent of component (C). 

1 3 (amended) [A] The primary maKe-up concentrate according to claim 12, wherein: 
the amount of component (A) corresponds stoichiometncally to an amount of 
H3PO4 that constitutes at least aDOut 28 % of the total primary make-up concen- 
trate; 

there is at least about 0.70 mole of one or more metal atoms or boron atoms 
associated with fluorine atoms in an anion per kilogram of the total primary make- 
up concentrate. 

there is at least about 5.0 percent of component (C); and 
component (C) is selected from molecules of type (a) when: 

each of through R®. R^^ R", W\ and is a hydrogen atom moieiy; 
each of through is a hydrogen atom moiety or a moiety Z; 
averaged over the entire content of component (C), each polymer mole- 
cule contains a number of units corresponding to general fomnulas (ii) as 
defined above that is from about 5 to about 50, 
averaged over the entire content of component (C). the number of 
moieties 2 has a ratio to the number of aromatic nuclei that is from about 
0,20:1.0 to about 2.0:1.0; 

averaged over the entire content of component (C),. the number of 
polyhydroxyi moieties Z, which are defined as those moieties Z m which 
at least R^ in the general formulas for moieties Z has (i) from 4 to 6 
carbon atoms ana (u) as many hydroxyi groups, each attached to a 
distina one of the carbon atoms, as one less than the number of carbon 
atoms in the R** moiety, has a ratio to me total number of nrwieties 2 in the 
composition that is at least about 0.50:1.0 and 

is an alKyl moiety with not more than 3 carbon atoms 

14. (amended) (A] The primary make-up concentrate according to claim 13, wherein: 
the amount of component (A) corresponds stoichiometrically to an amount of 
HsPO^ that constitutes at least about 3l % of the total pnmary make-up 
concentrate; 

there is at least about 0.80 mote of one or more metal atoms or boron atoms 
associated with fluonne atoms m an anion per kilogram of the total primary make- 
up concentrate; and 

there is at least about 5 5 percent of component (C). 
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1 5. (amended) [A] The primary make-up concentrate according to claim 14, wherein: 
H3PO4 constjtutes at least about 34 % of the total primary make-up concentrate; 
there \s at least about 0.95 mole of he;^afluorotitanic add per kilogram of the total 
primary make-up concentrate: and 

there is at feast about 6.0 percent of polymers of 4-vjnyl phenol to which have 
been grafted Z moieties from reaction of formaldehyde and N-methyl glucamine. 

16. (twice amended) [A] The primary make-up concentrate composition that is 
suitable for mixing with water and. optionally, one or more other materials to produce an aqueous 
liquid working composition for use in a process according to claim 1, said primary make-up 
cx3ncentrate composition having been made by mixing together a first mass of water and- 

a second mass of a water soluble source of component (A) that corresponds 
stoichiometricaily to a mass of HsPO^ mat constitutes at least about 20 % of the 
total primary make-up concentrate; 

a third mass of a water soluble source of anions containing one metal atom or 
Doron atom together with at least four fluorine atoms, said third mass containing 
at least about 0 50 moles of said metal atoms or boron per kilogram of the total 
pnmary make-up concentrate ; [and] 

a fourth mass of component (C). as defined in claim 1 , that constitutes at least 
about 4.0 percent of the total primary make-up concentrat e; and 
the volume of component (B) in the aoueous liquid composition being such that 
an equal volume of high density potvethvlene has a mass with a ratio of 
component (D> present in the liquid compositfons that is from about 0.005:1 to 
about Q 40:1 , 

17. (amended) [A] The primary make-up concentrate according to claim 16, vuierein: 
said second mass corresponds stoichiometricaily to an amount of M3PO4 that constitutes 
at least about 24 % of the total primary make-up concentrate; 

said third mass contains at least about 0.60 mole of said metal atoms or boron per 

kilogram of the total primary make-up concentrate; and 

said fouah mass constitutes at least about 4,5 percent of component (C), 

18. (amended) (A] The pnmary make-up concentrate according to claim 1 7. v^herein: 
said second mass corresponds stoichiometncaiiy to an amount of MaPO^ that constitutes 
at least about 28 % of the total primary make-up concentrate; 

said third mass contains at least about 0.70 mole of said metal atoms or boron per 

kilogram of the total pnmary make-up concentrate; 

said founh mass constitutes at least about 5.0 percent ofcomponent (C). and 

component (C) is selected fi"om molecules of type (a) when* 
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each of Pr inrough R^ R"", W\ and is a hydrogen atom moiety; 
each of through is a hydrogen atom moiety or a moiety Z; 
averaged over the entire content of component (C). each polymer molecule con- 
tains a number of units corresponding to general formulas (||) as defined atJove 
that is from about 5 to about 50; 

averaged over the entire content of component (C). me number of moieties 2 has 
a ratio to the number of aromatic nuclei that is from about 0 20-1.0 to about 
20:1.0; 

averaged over the entire content of component (C), the number of potyhydroxyi 
moieties Z, which are defined as those moieties Z in which at least in the 
general formulas for moieties Z has (j) from 4 to 6 carbon atoms and (ii) as many 
hydroxyi groups, each attached to a distinct one of the carbon atoms, as one less 
than the number of cartoon atoms in the R^ moiety, has a ratio to the total number 
of moieties 2 in the composition that is at least about 0.50:1 .0; and 
R^ is an alkyi moiety with not more than 3 carbon atoms. 

19. (amended) [A] The primary maKe-up concentrate according to claim 18, wherein: 
said second mass con-esponds stoichiometncally to an anrx^unt of M3PO4 that constitutes 
at least about 31 % of the total primary make-up concentrate; 

said third mass contains at least about 0.80 mole of said metal atoms or boron atoms per 
kilogram of the total primary make-up concentrate; and 

said fourth mass constitutes at (east about 5,5 percent of the total make-up concentrate, 

20, {amended) [A] The primary make-up concentrate according to claim 19, wierein: 
said second mass consists of M3PO* that constitutes at least about 34 % of the total pri- 
mary make-up concentrate; 

said third mass contains at least about 0.95 mole of hexafluorotitanic acid per kilogram 
of the total primary make-up concentrate; and 

said fourth mass consists essentially of at least about 6.0 percent of polymers of 4- 
vinyl pnenoi to which have been grafted Z moieties from reaction of formaldehyde and 
N-methyl glucamine 



36 



Received (rom < 6102/86548 > at 1019/02 11:26:41 AM (Eastern Daylight Time] 



